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(54) SEMICONDUCTOR LASER 
{57)Abstract. 

3 303LEM TO BE SOLVED; To provide a multi-beam semiconductor 
light emitting device which is composed of group 1H-V nitride 
semiccnduct i gh power can be attained with a 

simple structure, 

SOLUTION: A buffer layer 2 and a seed crystal layer 3 are formed on a 
substrate 1 and bands of growth suppressing layer 4A and openings 48 
are alternately provided at specified Intervals on them, A GaN nitride 
semiconductor layer 5 is further grown on them from the openings 4B by 
a latere - i trlde semiconductor layer 5 has. low- 

defect parts including the lateral growth region and high-defect regions 
including through transpositions D1 and D2 which are generated on the 
top of the o I 1 M. They are periodically 

formed according to the interval of the growth suppressing layer 4A. 
Light emitting parts 20 are periodically formed at specified intervals on 
the low-defect parts and (n) side electrodes 14 are formed in parts 
where the high-defect parts are removed. The light-emitting parts 20 
are fo* mc by etchi g will v a i\a$ < of p j seo electrodes at one time. 

* NOTICES * 

JF0 and I8PJT are not responsible for any 
dasagss caused by the use of this translation, 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
Sin the drawings, any words are not translated. 



CLAIMS 



[Ciaim(s)j 

[Claim 1]A semiconductor laser comprising: 
consisting of a nitride system 0I-V fellows compound — a crystal part and alienation — - a seed crystal section 
which has a part. 

a low defect field formed based on said seed crystal section, and said alienation — a nitride semiconductor layer 
containing a meeting part formed in a field corresponding toe part 

Two or more light-emitting parts which have a current injection region respectively corresponding to a low 
defect field of said nitride semiconductor layer. 




«m 2]The semiconduc s ccordlng to claim 1, whs d I t part 



region corresponding to a Meld between said crystal part and said masting part 

[Claim SjThe semiconductor laser according to claim 1, wherein said light-emitting pari has a current injection 
region corresponding to a field between said meeting parts. 

[Claim 4]The semlcomiuoto ass :cord g to claim i therein an else ode of the st co - j?oe is 
provided*' c -emitting pa c jht-emrttlng part and electrode s oia shape of s 
cond n respond 

[Claim SjThe semiconductor laser according to claim 1 which an electrode of the 1st conduction type is provided 

- 0 - , ^ s c -<■* / ■» e * mg ^ esofocte ?*the <*r aei c s » etwee 

said adjacent light-emitting parts. 

Claim 8]T i 1 rdt m to c aim 5 having stood in a line at intervals of a cycle with same 

electrode of said 1st conduction type and eiectrocfe of said 2nd conduction type. 

[Claim ?]The - - - « laser according to claim 1. wherein said seed crystal section consists of QaM or 
aSuminum x 0.a t „ x N (x Is 0<m*<~1). 



[Translation done.] 
* NOTICES * 

P0 m& N! I bis for my 

damages caused by th« use a this translation. 

t.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word wivoh can not be translated. 
I 3 v nsiated. 



3 FflON 
Detailed D v. •> s 

of the Invent onjlh s nventicn relates to the semiconductor laser which consists of a nitride system IIHV 
>W .rpo " - v v o - mo . .Cv f , *■ : v t ^ v 

[00021 

l — ' r s - • ^ - "m IIHV fellows compc I . y - >x " < 

crystal, or GalnN mix crystal — the any although it is s transited [ directly ] typo semiconductor. And In 

'< y S t e since it c 1.9 eV ~ 8.2 eV at a room temperature and luminescence to the 

i c v , eto . .w o et area corresponding to this, the hand gap attracts attention as 

a material of a semiconductor laser leaser Diode;LD), 

[0003]Th ■ tuted by the nrtr de ,y ■ tern greuc ! > 
um,neo'c - * " % > n 

material from a nitride system Hr-V fellows compound Is usually used for the substrate In that case.. 
The sapphire (alpha-aluminum ,0m board is mainly used. 

However, sapphire ana a nitride system Ilh V fallows compound have s large difference of a grating constant or a 

- - , ^ i see . «**se distortion by a substrate to a nitHde system 1II-V fellows 

comp< • o aye u ts, such as a - earrangement, occur, Defect density became 10 ,c - 10 • 'cm * and 

a very high thing, and since the defective part became the noniuminesoent center or current leakage part which 
does not emit light even If an electron and an on hole recombine. It had actually become a factor which 
sec s the chare st an element 

[0004jAs a method of reducing such a crystal defect, the art which forms a crystal layer with transverse 

c ryv : „v m t o - m ear v v c <*rt - <> < * \*^e c~ 

"v- - n s -m-< , o m-w - as a recuse arid the method of grow r , , - -t<- > on the 

« c f i t - « nd'm; svei expressed from an cpen.ng s *a t c~me - ''A^cd; 
sheser j - vi snsv-i se dire tion growtl whic grows ho zonta > eg vll a «>ask 

from an opening, compared with the lengthwise direction growth which grows up to be the upper part from an 
opening, speed will become quick, and a crystal will mainly grow up to be a transverse direction. And the crystals 



which earned out transverse direction growth meet eventually, and one layer is formed. Thus, in the formed 
iayer, although it spreads so that the rearrangement from the layer used as the foundation may penetrate the 
inside of a layer since a rearrangement is also crooked In a transverse direction in a transverse direction 
.growing region, it is rare 1. it j ;n the field and meeting part which hit right above an opsotrg to spread to the 
upper levels. Therefore, the rearrangement spread to the nitride semiconductor layer grown up on it decreases, 
and the semiconductor layer of a low defect can be laminated as a whole. 

I^v^ ;j ^stal part v > * „ v ^ < ^ 

on silicon on sapphire, and being based on a crystal part — alienation in the meantime — tin; art of growing up a 
crystal into a part is proposed. A growing conditio?? is set up also in this case, and the same transverse direction 
growing method Is fc g * gro < ^ the a i wh 

from a laminating direction from the side side of a crystal part, [ transverse direction growth ] 
Kith ' * v < -s < ^ - .-a even 10"' - 10 G c rf' reduce the dt iens < avs se 

m< - , t amspossng near [ the j the u; m v stent the nitride 

semiconductor layer formed, then, although to raise the characteristic of a I ght emitting device using the good 

I ide ?yste " r ai obtained by h art was d t s sued 

k caused 

evmaom - - - naracterstic, 

bVC ^ M £ above defects is reduced by replacing with silicon on 

sapphire etc. and w ng n tride system Si— V fellows compound boards, such as Oslo recent years come, and 
examination Is progressing. The substrate which consist? of a 

manufactured by dissociating from the base for growth, after making it grow up on the base for growth which 
consists of sapphire etc. for example. If this nitride system lif-V fellows compound homvl Is used, an above- 
mentioned problem is solvable, and the thermal conductivity outstanding as compared with silicon on sapphire 
can be obtained, and there is an advantage that heat can be v *■ 

«~ ar e ectreoe r the rear face of a substrain ,\ 
conductivity, and has an advantage of element size being reduced . However, d« t U s * Is below - C Vn 
stand. When the nitride system !H~V fellows compound board with sufficiently good crystsflinity is not yet 
developed but it uses this kind of substrate, it is necessary to redum 1 t og mis earn 

transverse direction growth art 

lf\ > t , f j " >s 

are provided usually =ave several micrometer a unit of period <. o ' » 

I tt ~Ve efor to c >o e a < 

ins : inner surface of a substrate, and light emitting devices (stripe portion . sws region 

trlctlyj, such at - w iase were able to be formed on such a low defect field. 

[0003] 

i v *evu who ? d 

K) micrometers •• st • a .• • ; a high increase In power In producing high -output laser, the parenchyma top 
was difficult for avoiding thoroughly the penetration dislocation wh v > < * ' ~> - f " ^ 

upper part of a crystal part, arid forming a light- emitting part. Therefore, it was o * i u v '< ^ degradation of 

•(Combination resulting from a rearrangement, etc., and a 
result which especially onuses the fall of a radiant power output arc tc obtain oi OD-mln ugh powes 

with wide strips laser. 

[00 10] A * 3 tl" ase ■) d two c r>o e m -it-em ir o f "eu 

conventionally developed by the printer use etc., The nitride system: IlhV fellows compound vvhioh otherwise 
towers and has the outstanding feature (It is difficult to obtain a gcod crystal on the other hand.; Is not almost 
used for multi-beam laser. High output laser which is multi-beam laser of a nitride system IlhV fellows 
compound, for example, Is not less than 100 mW was not obtained. 

[0011] This Invention was made in view of this problem, and the purpose Is to provide the semiconductor laser of 
the mufti -beam which: consists of s nitride system III -V fellows compound which can attain high power with 
simple composition. 
[0012] 

[Means fcr Solving the ProbiemjA semiconductor laser by this Invention is provided with the following, 
consisting of a nitride system lfl~V fellows compound — a crystal part and alienation ~~ a seed crystal section 
which has a part. 

a low defect field formed based on this seed crystal section, and alienation of a seed crystal section — a nitride 
semiconductor layer containing a meeting part formed In a field corresponding to a part 



Two or more light-emitting parts which have a cunrent mention region respectively corresponding to a low 
defect field of said nitride semiconductor layer. 



!3]!n a semic u nee al he agr - n *nr is are forme * po^ o 

a low defect fsehi of a nitride semiconductor layer, each sight-emitting part avoids Influence of s detect end 
~<>\<> tpu of catena! 

[00141 

[Embodiment of the InventloniHereafter. an embodiment of the invention Is described In detail with reference to 
drawings. 

[001 ofX 1st embodiment] Drawing .1. expresses the composition of the semiconductor laser concerning a 1st 
embodiment of this mventbe. and drawing 2 ;s the elements on larger scale of drawing n This semiconductor 

aser is having i * tv v:ore ght-emitting parts 20 wm'e formed or* the mt- Ide semiconductor 

layer 5. Here, the substrate 1 consists of sapphire, for example, and the buffer layer 2 Is formed on the c side. 
Iter layer 2 serves as a core at the time of growing up the s« ? 
,4 - o 5 5 » Impurit ~ N sickness O.Oi i om i® 2 ■nicroma s 

3C > § T < c ec r s f a nitride system III-V fel ows c-omponn< \ c , ms.* It \ 

fellows compound here. They are at least one sort in group-riKeiemem'.s groups, each as gallium (Ga>. aluminum 
(alumirum). boror E sr idiom > and a thing f the V group elements which contains nitrogen (N at least, b 
specifically consisted of 2-m!crometer~ih?ck undope-GaN, and the penetration dislocation prolonged in a 
laminating direction as the smaihgage wire showed to drawing 2 sp ced tC " set 

crystal layer 3, two or more growth deterrence layers 4A prolonged in band-like are fanned, and between the 
growt \ deterro ; sh adjoin rr? tuaily serves as the opening 4B. The thickness of this growth 

deterrence layer 4A is 300 micrometers, and each width of the growth deterrence layer 4A and the opening 48 
can be 8 micrometers and 4 micrometers, for example. Here, the growth deterrence layer 4,A and the opening 4B 
are periodically formed at the predetermined Intervals to the cross direction. The growth deterrence layer 4A, 

^ - > ^ oxme (SsCV S! cc vi \ 

(aiumlnum ? 0 3 ). Or it is constituted by refractory metals, such as tungsten (¥¥> molybdenum (hie), in addition ~~ 
•the seed crystal layer 3 expressed from the opening 48 corresponds to the -ystal p« nvenbe 
~~ tne N " N ' 4A and Its upper field — this invention — " — alienation — part" Is supported. 

- m v dec aye; 5 is formed by making grow up or - ryer 4A 

on the basis of the seed crystal layer 3 expressed from the opening 48. The n trior, semiconductor layer 5 Is also 
constituted by undc « 3 vhc i de system ffl-V fellows compound, fo xanu s. is H 

i - * >► vs v.p :o be ;engthw»se J » / i - * i - - u<v 

transverse direction (parallel to stratification plane) L, from the opening 4B on the basis of the seed crystal 
layer 3 stars which carried cut t , 

adjacent opening 48 mear exists «ee- a right above [the growth deterrence a e 4/ 3 exa unong 

this nit* sere \ syer 5 Fenetratiof dislocation D s to wl the pens 

crystal layer 3 reaches even the upper bevels further about the rearrangeme 
\ > <•• • v. <. < ^ " aye" <*A anO c t was spread from the opening 48 to the nitride 

en onducto > i *~es to a growth direction (transverse direction L 2 ) exist 

' V , a - - < i across to the upper surface sf th ie &t ducts 1 

iayj etra one I in the upper part of the opening 48, and penetration dislocation D g 

in aiignrr .m v etration dislooa D, and D„ are p c er« se c e < 

as the growt! - tes snc ;yes lAa ths opening 48 In the portion excep [these 3 *: ransverse 
direction < i ' 

[OOlSjOn the nitride semiconductor layer 5, the n side contact layer 6, the n type clad aver 7, the 1st guide 
layer 3. the active layer 3. the 2nd guide layer 10, the p type clad layer 11, and the p side contact .aye- 12 are 
i r i , • v'e a"-* r 3 ^ -\ <■ cf ' un - r t t v \ v 

circumference of peremaoon dislocation D t of the nitride semiconductor layer D. and D ? . is formed in the upper 
surface of a low defect field including the transverse direction growing region, and here. According to the cycle 
of the growth deterrence layer 4A and the opening 4B (jams are penetration dislocation D 1 end fXw, it has stood 

in s line periodically. 

[0020lThickness is 4 micrometers and the n side contact layer 6 is constituted by n type Gahl which codec n 



, % > " - > - ' S - : > " i 

ee^st o.t-u m t i \v.~ A 3«\ v s-vstj a on aeceu n tof - v i s i„ ., - ... ^ „ . ^ m v e ^"m 

ye S 1 - f ? t ore? ete" th - f type GaN c examph 
b0021jThs active layer S is constituted by the undopa-GalnN mix crystal which dees not add an impurity, for 

N%^v"c , ^^o"'<. v "5j v s * > e x v^e 

layer is 10 nm. Here, the whole active layer 9 serves as a cus egk g c* 

current 

- eter and the 2 - type 

or example T m t 
» fu - ^ ( < ^ ^ < , ~ c m a; Ms m 

example. The p side contact layer 12 is constituted by 0. 1 -micrometer-thick p type GaN. for example. 
[0023jRight above the p side contact layer 2 the p lateral electrode 13 is formed In the whole surface on the 
fight- emitting 03-t 20. it is electrically connected with the p side contact layer as <i th-o. „ e shape f this p 

oong part 20, Such a p lateral electrode 1 3 has the structure 
v.l 01 <; r j ^ ^ J T v Au % v la" " ud m m e v ^' > - 00 oo.\^- : mer '2 

de s tor examp 5 af of the p atera trode 13 s in ad < >a rssibie to use 

combining at least two from the inside of the above material that tung ten tVY\ t r 'out 0; a * 

and was combined with the aheve-n ; - < r d\ such as nickel/ Pt and Pd/Pt, and platinum (Pt), 

Xi I t~en *mng pa 4 -- c 

formed on the n side contact layer 6 t for example. The n lateral electrode 14 has the structure where titanium 
TO and a - were aminated sequentially from the side contact lay* 1 ate« 

structure of t * < ^o* * 0 3 e ec k a I nected with the n sid 

v<. h -temit-ng oat 20 or the p iate v - >d / f< ?ed t 

the cross direction 

[0025]From the opposed face of the adjacent light-emitting pert 20, I.e., the side of the light-emitting cart 20, it 
app es to thi held to whk i ; steral electrode 14 on the n side contact layer 8 is not «u< J. end Is 
covered with the Insulating layer IS. As the insulating layer 15, insulator layers, such as silica dioxide (SIO ? ) 
silicon nitride (SIN) diackf-ked zirconium (Zr0 2 ), and 4 zirconium oxide (Zr0 4 ). can be used, for example. 
[OO20]The semiconductor laser of such composition can be manufactured as follows. A part of one 
semiconductor laser is shown In each process drawing referred to below as a representative. 
[002 7] First, as shown in drawing 3 (A}, it has two or more semiconductor laser formation areas, and the 

iuc o ste 1 n - 'ometers which consists of sapphire, for example is prepared, and the 

buffer layer 2 which consists of undope-GaN is formed in c side of the substrate 1 by the MOO YD method. In 
that case, temperature of the substrate 1 Is made low with 520 **. and grows up a near crystal layer 
amorphously, for example. TnmethyigaOlum (CH 3 ) (3 Ga) and ammonia NH.2. are wee for 3 raw material. 
[0028] Next the seed crystal layer 3 which consists of undepe~GaN in a similar manner, for example by the 
MOCVD method Is formed on the w.ffer layer 2. However, rather than the case where the buffer layer 2 is grown 
up, the temperature of the substrate I shall be hot 1020 **, and grows up a crystal layer. As the smell-gage wire 
.nee a- drav w 2 s m- ty pen tratlon dislocation exists In this seed crystal layer 3. 
[0029] Then, as shown in drawing 3 (B), two or more openings 4B and growth detemense layer <; 4 A which were 
e< er dec y y - I e seed crystal layer 3, respectively. Here, these are provided at the 

predetermln d etervals t s sross direc on First, the temperat - - bstrate be 300 for 

example, by the G\ : Vapor Deposition; method i a s;lice? <r - - > ormed. 

Spreading formation of the resist film which is not illustrated on it is carried out. arm toe 0- more parallel band- 
like mask patterns are formed by a photolithography, and also it etches by making this into a mask, and a silicon 
dioxide layer is removed. The left-hehind silicon dioxide layer is the growth deterrence layer 4A, and the other 

emo/al sect e opening 4B 

jOcO h as ex " 0 t» oc mo ~o -3* e~ c . v ocre-GaA + c 

example by the MDCVD method on the growth deterrence layer 4 Is grown up. At this vimo. s electee growth 

v, e«- vt 4 ' N v f "e ve 3 ti a\«i t-^ > s 

these crystalline regions, the penetration dislocation from the seed crystal layer 3 has spread. If growth 
progresses, a crosswise section will serve as trapezoidal shape and a crystal [ in / since speed is quicker than 

■=;C" CPs. - IB j ( 50V« ' 

j t 1 ^ s ^ iduaily v th trc ^~ t ^c 
dislocation Is not spread l.n a cansverse direction, penetration dislocation hardly exists in the upper past of the 
mask pail 4A. Simultaneously, although the rearrangement which has passed the opening 4B has penetration 



dislocation 0, seresd :n the upper levels as 5; is it is crooked in a transverse director. And the crystal which 
grew up to be a transverse direction from the adjacent opening 48 finally meets near a right above [ the mask 
part 4A ] center, and meeting part M is formed, and the rearrangement convergent toward this meeting cart 
M serves as penetration dislocation D 2 which pierces through the nitride semiconductor lay er 5. Thus, If the 
crystal which met is felly grown up/the upper pari will serve as a fiat face and the nitride semiconductor layer b 
will bs formed as one layer (refer to drawing 2]. 

- one - oe o o ^ j - v-c 5 srec a* f s <. 'mes 

part * e r- 5 eeting part. M « at th * per surfac s " The 

Held hid & - parts 4A other toan these s <mg regie? 

turns o " c d t e * earra g « s very ov 

[GG32jNexi as she < ' d jv, -a c the tride semiconcuci 1 sym 5 f exampfc The ■ side c ntsct ayes 6 
which consist,- of r type GeN the n type clad layer 7 which consists of n type AIGaN. the 1st guide layer 8 that 

n t w - t sts of undcpe~GaInN, the 2nd guide layer 0 that consists 

of p type GaN, the p type clad layer I I which consists of p type AIGaN. And the p side contact layer 12 which 
consists of p type GaN is grown up one by one for example,, using the MOCVD method, 

0G33]int st ease a >str e 1 shall be 800-1 000 ** sams; \s ; 

aluminum. tnmethyiaiumioom (ChO (^aluminum). As a raw material ^ ^ ammonia gas is used as material 
gas of trimethylindiuro (Crip ( 3 In) and nitrogen as a raw material of tr meihyigal u n ana 
adding silicon as a n type impurity. In adding magnesium as a p type impurity, us ng me-nosilane gas (SiH 4 > as 
material gas of silicon. Screw ~ methyicyciopentadlenyi magnesium (OH 3 0 5 H 4 ) ( 2 Mg) or screw magnesium 
cyclop ant < v Air is used as a raw material of magnesium, respectively. 

>034 e cby % « coat on Dg from penetration dislocation D, and the meeting part M from the 

opening 48 spreads, and while the part serves as a high defect region formed periodica 5 aMinu 
acquired by each class of the n side contact layer 0 - the p side cs ~tt ct layer )2 e t 

Next i shown in d v vo or more p lateral electrodes 13 extended by band-like are formed on the 
c - Jo v - < ography technique and etchinr ttccnclnjey. The p lateral 

b sde 5 J functions also as a mask in the case of the stripe fc y -<" t si 

defect region where the p lateral electrodes 13 each hit the upper part of the opening 48 in the nitride 
jsmiecnckmioi r, ? n, the meeting part M is avoided, and it h pe - < t 1 mined 

of *■ ^ r~ s o ! -"-a c t * ^ \e > " 

semiconductor layer 5. 

[003b \exi as shown in drawing C, dry etching, such as RIE (Reactive Ion Etc: ► <e v w ion etching) is 

* •* s r IS *«! j™k foF exams e 1 r *, » t* e e 

clad layer 11. the 2nd guide layer 10, the active layer 9, the 1st guide layer 8, and the n type clad layer ? are 
removed selectively one by one, and the n side contact layer 8 is exposed. T - tt ta part 20 of 

t x\ ehw-iCoe is pence,-: . * -ne ; a: ■ : 
predetermined intervals. Therefore, this liehrt emitting part 20 is fo'-mno . ^ w ^ <o\f'> 

ater a J em- > le il xl 1 o x pert o ^ b> s - c > - ng removal is carried out at this time serves as a high defect 

! i , g 48 ana the rm 

)037jMex \g saver 15 which consists of silica dioxides, for example with 

. > i * r c - - to c <" <■ o a c 

more n lateral electrodes 14 extended by hand-liks there are periodically formed at the predetermined Intervals. 
The penlng er 15 is < t posldo 

o t«a t - " v ' o . m r carri? rt euun thod, and 

- \ - forms 

[0038jAher it. the substrate i is ground so that It may become a thickness of about 80 micrometers, Cleavage 
>f the sue ati s vert > carried out to ti 1 mined 

width and the ei'lactc 1 i v>hi« - -<t Pusts ated to the cleavage plane is formed 

^00S9 n the emicc i car ^hi ias s oh vo core ght a fitting parts 20, in ore 5 ent the 
faulty connection of the electrode and lead which were provided in eash light-emitting -part upper part feneraliy f 
5 sen > ase 5 ed on the wir g board by which wiring was provided In e « ox - N <ample 

according to the art indicated by JP.O-335685.A, the electrode 113 by the side of the upper part, of a light- 
emitting part and the electrode I 14 by the side of the fundus of a light-emitting part are connected to the 



light emitting part is formed in a total of two places of the both ends of two or more light-emitting parts, arid 

two electrodes fiow through It with all the light-emitting parts. Also in this embodiment, it is possible to wire by 
installing a semiconductor laser like drawing 1 on s substrate like the wiring board 100, using the n lateral 

wie " . ~ % en e drode c k ht-eroitting part 2 
.0040.5 o.novo' i ' - —\ wr, to ^-r the n lateral electrode 14 one [ at a t me ] to each light-emitting part 20 
here. If the n lateral electrode 14 is used as a common electrode it will be because the distance of the p lateral 
~* - r w o**«> e i. -■ v t-t 

resistance increases in the further light-emitting part from an electrode and the operating characteristic of an 
element Is affected, therefore, it Is more desirable to provide electrode wiring ;n a wrrine be ere else to the n 
aiera sleet if ' 

10 t« -^ned voltage > „ 

the n ale - < ? j - 5 be p ef\ it~ the active layer 9 and luminescence wi take place by 

set m i the p lateral electrode 13 and the light 

emitting part 20 is in agree-nem., all of the active layers 9 serve as a current injection region where current is 
poured in from the p lateral electrode 1 3. Since the light-emitting per ?.Q s fern the ow d t held of the 
nitride semiconductor layer f degradation by a laser beam being absorbed by the defective pare does not take 
place easily h:oroaomm>m m,;,j,mng t errent under drive is suppressed the ifeofarm mes long 

and its radiant power output improves. 

- ( doctor aser concerning this e ) e ; syer A 

which Has the opening 4B is formed on the seed crystal layer 3, Since the nitride semiconductor layer 5 Is 
formed with transverse direction growth on the basis of the seed crystal layer 3 expressed from the opening 48 

j t vas moreover formed on the rearrangement In the 1 i etc syer S 

and the low defect held with few defects, The density of penetrate" v v. " e>asa of 

light-emitting pari 20 inside, and it has become a low defect. Simultaneously, many oenetratlon dislocation 0. 
and D., exist and the opening 48 and near meeting part M are deleted by format on c r the hp; t emits, ng part 20, 
[ used as a hig T refore, the rate of the noniumineseent reocmb 1 - ; fVor 

penetration dislocation etc. can be made small, luminous efficiency can be raised, and an output can be 

crease? , „ r i a defect does not take place easily, and each nitride semiconductor layer 

of the light ■ emitting part 20 represented by the active layer 9 can attain reinforcement. 
0043] By giving > temai of the *h deAerranc 3 1 ~t 

embodiment < penetration dislocation D 1 produced in the nit a'e s , due ayer 5 and D 2 is 

^ w e t ig part 20 was formed at intervals of the eye <;. cecid-'.d uehjrehand, two or 

more light-emitting parts 20 can Pa formed With sufficient accuracy on the field of a request o! the nitride 
semlec m isle ethod at on^e 

0044jSl.nce - eie ode K o'a directly formed right above the p side contact layer 12, contact 

i - the stripe of the light-emitting part 2 o. 

electrode 1 3 as a mask, such a semiconductor laser can he made into a simple structure, and It can manufacture 
by a simple method. 

[0045}Since a common sieetrode Is not provided but the n lateral electrode 4 was fo < 

part 20, all the light-emitting parts 20 can he operated simuitaneo*.* - * o" 

obtained son each of the ~- ^ part 20. 

[0048j[A 2nd awbo Irrweri Drawing S expresses the composition of the semiconductor laser concerning a 2nd 
embodiment sou draw i s s elements on larger scale of drawing i "h;s semlc w..c:o a? the same as 
that era 1st embodiment except for that the nitride semiconductor layer 35 grows from the seed crystal section 
33 provided on the substrate 31, and this nitride semiconductor layer 35 functioning as an n ends contact layer. 
Therefore, the same numerals are given to the same comp neat as a st embodlnw star the explanation is 
omitted 

[0047}Ths substrate 31 has the crevice MB dug deep by etching etc. at the predetermined intervals by the 
upper surface which consists of sapphire, for example and consists of the c side, between the crystal parts 33A 
which the crystal ~ 33A Is formed, for example In stripe shape, and adjoin the upper hsc^s other than 
crevice 318 oi the substrate 31 — alienation — it is the part 33B. 

as a core at the time of gr 

consists of undope-GaN which does not add a 2-micrcmeter~tHcK Impurity, these crystal parts 33 A and 
alienation — each width of the part 33B Is 2 micrometers - 4 micrometers, and 10 micrometers - 20 
micrometers, for example, and these are provided periodically by turns here. As a small-gags wire shows to 



drawing 3. in the crystal part 33A, penetration dislocation D t prolonged - a ~m direction has arisen, and 

> - cea~ - -c* - - s )r t. i g* *c d 
[004§jThe nitride semiconductor layer 30 is formed on it The nitride semiconductor iayer 30 h; constituted by n 
type GaN which added silicon (S\) as a 4-micrometer-thic*< n tyoe impurity, for e-omp e. ' -e wtdee 
semiconductor layer 35 grows up to be lengthwise direction (iayer thickness direction) L, and transverse 
direction n.^?: to stratification plans) L ? on the basis of the crystal part 33A like drawing S. alienation ----- the 
meeting part hi whose crystals which carried out transverse direction growth Irons the crystal part 33A of the 
?ir t<- a dy meet exist c e a» £ -< i 

i ?\g a crevice betwee N > ^ J, Ban! net 

contacting and arising in the nitride sen c ct >r s\ st 35, Although penetration dislocation D t of the crystal 
part 33A is spread In a lengthwise direction growing region on top at this time, it does not get across to a 
transverse direction crowing region. On the other hand, in a transverse direction growing region, penetration 

( ~ oars M Therefore, in the tride sen > 3; e main 

rearrangements spread even on the upper surface are these penetration dislocation D 1 and G ;; and fields other 

than these peripheries, The density of a rearrangement is as low as 10 4 ~ a 10 °cn ' grade, and the defect 
serves ss few lew defect nelas. in addition — here — penetration dislocation D { and D g — again — the crystal 
part COA .* . , same cycle as the part 338. 

N 0 WN -! ^ ■ , " ' - ■ cor layer 35. the n side contact iayer 6, the n type otw.i v it the 1st. guide 

<aw.> " wo; - - ~ - - c . ^r 10 the p type clad layer 11. and the p aide contact layer VI are 
laminated one by one like a 1st embodiment, and the light-emitting oart 20 < 
, - - e - , » - ect'ede 14 is formed on the n side contact iayer 8, it applies to the field to 

which the n lateral o.n - * 14 on the n side contact iayer 6 is not further attached from the opposed face of 
the adjacent light-emitting part 20, and the insulating layer 15 is formed. 

[OGSIjNext then x ~ ^ hod of such a semiconductor iaser is explained, referring to drawing 8, drawing 

N * h ckness of 400 micrometers which it has two or more semiconductor laser 
formation areas as shown In drawing 10 (A), and consists of sapphire is pre^rad. The -oowth ph^ 33;; for seed 

rystai layers for fo stal sectic e t > * thickness of 

about 2 micrometers the crystal of undope~GaN which does nc t ace an Impurity for exar , b < „s,OVD 
method, and mentions It later on o side of the substrate 31 is formed. Although MOCVD car- bs car d nut b 
which [ In a normal pressure atmosphere, a decompressed atmosphere, or appiicatlon-of-pressure atmosphere j 
atmosphere, in order to obtain a good crystal, it is preferred to carry out into application-of- pressure 
atmosphere, 

[0053]Subsequer.t!y as shown in Jrawing 10 (8), the Insulator layer 31 which consists of silica dioxides (SIC,,) 
with a GVD method is formed. This insulator layer 34 can also be formed by silicon nitride 'SuhU etc.. and is 
good also as a laminated structure of a silicon nitride film and a silica dioxide film. 
}054]As sh ?s -ified shape which 

x - x , - \ formed selectively. A photoresist film Is removed, after it forms the 

photoresist him of stripe shape on the insulator layer 34 first and RIE removes [ for example, ] the insulator 
layer 34 selectively by specifically using this photoresist film as a mask further. 

[OOSSlNext as shown in drawing 11 ;A), RIE which made gaseous chlorine toning s ^ * - 

errors isolator layer 34 as a and the portion which is not c - iht sulatos 

,pt SK-ttv <- o „nn o „ees ^wsml - - s trr < d - . \ — - - o.u " »*v 

crysta jyers a predetermined interval — the crystal part 33A and alienation — the part 33B turns into the 

seed crystal ssehon 33 located In a line by tarns. 

[OOSSjThen, RIE is performed by using the insulator layer 34 as a mask, for' example, the portion which is not 
covered with the insulator layer 34 of the substrate 31 Is removed fui fher Gaseous chlorine ;s uses for etching 
gas and, specifically, it carries out on with the substrate temperature of 0 *#, and a pressure of 0,5 Pa 

e,> 1 tin pper surface of the substrate 31 he ore j1B — aiiena r 

is formed so that the part 338 may be followed, ft may carry cut continuously with etching of the growth phase 
33a for seed crystal layers, end the etching process over this substrate 31 can also be carried out as a 
separated process. 

[0057jAs for the depth of this crevice 31 8, it is preferred that it is not less than 100 nm The transverse 
direction growth from the crystal part 33A advances to the substrate 31 side not just beside but a little, and the 



, N N 1 ' „, dng 12) r tinned late ay contact t • ; -. nhe 

crevice 318 is not formed, the nitride semiconductor layer 35 grows sc that the substrate 31 may be contacted, 
but. the crystals which carried out transverse direction growth in that case da no* mast but there is a possibility 

r , ise v t S3 necessary to f iA\ e s o t k e 

crevice 3 IS in order to avoid the above and to prevent effectively contest with the nitride semiconductor layer 
35 and the substrate 31, 

[QG58]Next, as s :v - . 1 (BX etching using the solution whicl contains hydrogen uorlde (HF.5 as an 

. . . , ' \ r , , t c :s removed. 
|.G059jNext. as shown in drawing 12, the nitride semiconductor layer 35 is formed by growing up about 4 
■nlcromete? f , an /ps 3. 3- vh oh added s cor S a; a i\ e impurity using the KiQGVO n thod 

this time — the crystal growth of GaN — the upper surface of the crystal part 33A, and alienation: ~~ it goes on 
from the wail surface facing the part 33B to lengthwise direction (layer thickness direction) L, and transverse 
direction (parallel to stratification plans) L 2 , respectively (drawing Of In that case, penetration dislocation D t 
which the crystal pari 33A has spreads by lengthwise direction L r On the ether hand. In transverse direction L g> . 
penetration dislocation 0< is crooked In a transverse direction a» " * * - - hiena * ^ 

transverse direction growing region formed In the field which hits the part 338 has th v km is - penetration 
dislocation, and turns into a low defect field. 

ny here of a or > ~ v 'i ^ « \ ~ m 

lengthwise direction growth, therefore, alienation — the field which hits the part 33B being covered as the 

\ s c each crystal part 33A, and finally, adjacent crystals — alienation — the 

rearrangement of the part 338 which met near the center mostly, and the meeting part hi was formed, and was 
converged toward this meeting part U serves as penetration dislocation D. : which pierces through the nitride 

semiconductor layer 35. Thus,- If the crystal which met is fully ^own up, 1 x$. c v w * . 

add the nitride semiconductor layer 35 will be formed as one layer. According to this embodiment, since the 

crevice 318 is established in the substrate 31, a defect is prevented from the en, -r - 

transverse direction contacting the substrate 3!. and occurring as already s: so D, and 

Dgm~ consequential — the crystal part 33.A and alienation — it is formed so that it may have the same cycle as 
the part 338. 

3081] Next, as s set be the same as \ i e on the nitride 

semicondmhx a 1 "he - ype clad layer 7, the 1st .guide layer 8,. the active layer 9. the 2nd guide layer 10, 
the p type clad layer 1 1, and the p side contact layer 1 2 are grown up one by one. and the p lateral electrode 1 3 
is formed in the position on the p side contact layer 12, The upper part of penetration dislocation D g produced In 

penetration dislocation O s and the meeting part U which the p iatera electrode » or example 

and a p ced N% 3 > s nitride semlconducl 

periodically formed at the predetermined intervals sc that it may he located in the upper part of the low defect 
held of the n iron semiconductor layer 35 

J ! i , D7 J AHm - - - - -> > w, g - ;i lateral electrode 13 by the dry etching used as the mask like a 

t embod t. T aver 12 the p type ciad layer 1 I , the 2nd guide layer 1 0, the active layer 0, 

the 1st guide layer 8, and the n type ciad layer 7 are removed selectively one by one, and the nitride 
semiconductor layer 35 is exposed. Thereby, two or more light-emitting parts 20 of the plane shape which is In 
agreement with the p lateral electrode 13 are formed. Therefore, In this kght-emittmg part / the whole surface 
of the active layer 0 serves as a current injection region where current Is poured In from the p lateral electrode 
13. Since the light-emitting part 20 Is periodically formed in a low defect f eld at trie n- ©determined Intervals like 

ss p late he i e portion b 1 etel f -icvai is carried out serves as a high defect region 
which hits the upper part of penetration dislocation D , in the nitride semiconductor layer 35. and D^. 
[006."" snrg aver 15 5'o^ ^ * > r< eo 

on the both side surfacest . ~ ■ ^ ,.y = cvi'Jng part 20, and the exposed nitride semiconductor layer 35. and two 
or more n latere! electrodes 14 extended by band-like are formed at the predetermined interysis on the nltnds 
semiconductor layer 35. 

[0084]After It, the substrate 31 is ground so that it may become a thickness of about SO micrometers. Cleavage 
of the substrate 31 ss vertically carried out to the length direction of the p lateral electrode 13 by predetermined 
width, and the reflector film which is not illustrated to the cleavage plans is formed. 

given on a wiring board so that the p lateral electrode 1 3 and the n lateral 
electrode 14 may ho independently wired every light-emitting part 20 like [ the semiconductor laser prodtsced by 



doing in this way ) a 1st embodiment About, the n lateral s ectrode 14. It is also possible to provide a common 
electrode ike draw ng 18 

[0086|h this semiconductor laser penetration dislocation D, and D- ev si - v e ueoe? pa-t >* t.n* : ystai part 
33/ i < vamo .gthe Hitudo remsconduotor lavers 35« andt^o e, 1 -!^ e s 

defect field with fsw detects where the density of penetration dislocation is low. The light-emitting part 20 Is 

* t *,e d at the predetermined intc s a % -6 - - - <-m - »t m rr r 
crystal part 33- of oef'ect density and near meeting part M are simultaneously deleted at the time of f oration 
of the Hght-en s curt tion region of the hght-e r & ~~ 

ncni n - ^ < - e^c e^Cs ^ j c u o v\ r % < cares 

Degradation by Impression of voltage does not take place easily, and the life of an element becomes long, 
[0067] Thus, also in the semiconductor laser concerning this embodiment the same effect as a 1st embodiment 
can be acquired. 

[G068f A 3rd embodiment] Drawing 16 expresses the composltso * emicooducto - on a 3 

- * -^i; o o < « ce 

semiconductor layer 5 is removed with the growth deterrence layer 4A in v v rem v * - - v as, - - m = 

t -« > > - - sooductor layer 5 a turn a . ^ «. » 

14 is formed on the contact layer 6 In the above-mentioned embodiment, the n lateral electrode 44 Is formed in 
*ne ea ~*o . m - •> - „ - ^» o r this embodiment. The same numerals are given to the 

same comoonem as ^ ; • v, . ~n cu than this and explanation is omitted here, 

[0Q§9]7he trlde s« I 5 - 45 is a semiconductor layer wh « e system H!-\ 

fellows compound who made it grew up by the same method as the nitride semiconductor layer 5. Therefore, 
also when manufacturing' this semiconductor laser, the buffer layer 2 and the seed crystal layer 3 are first grown 
up on the substrate 1 in the way explained to a 1st embodiment, the growth dsterre x " * « 

opening 43 Is formed, md the nlt?--de semiconductor layer 5 is grow ; < 
nitride semiconductor layer 43 is obtained by separating the nitride semiconductor layer 5 from the substrate 31 
in the lower layer portion containing the growth deterrence layer 4A. 

[00?0jAbo in this nitride semiconductor layer 45, penetration - > 

end the roeel ng part M \ n it « s\ &r ^pper surface have arisen periodically, and the other field having 
Included the trensve; se direction growing region Is a low defect field with few rearrargexe ots. Then, 

* » o m - cw defect field The light-emitting part 20 can be formed by using 

- > „ v v 1 " However, about the n lateral electrode 44. It is formed ail 

yye < < h c a < wer 4sm 

[OOT Ijln this cess, two Inter electrode distances become epuai also In which light-emitting part 23. end voltage 
ce-m-mnm . ' v «* i l'"g part 20. About e ec oe - v« o 

can be easily wired by carrying out bonding seen. Therefore, what is necessary is just to wire e wiring board to 
the p lateral electrode 13. 

[0072] The * - ceo Tient smaller laser besides the same effect as a I st embodiment is 

obtained 1 % can be do p 5 a rec - i 

nitride semiconductor 35 by the method explained to a 2nd embodiment, and can also manufacture the layer 
produced by removing that lower layer portion with the crystal part S3/ 3 yer 45. I 

f ~ n Hi* 1 sub 

crevice 313, the substrate SI can be removed comparatively easily iC te ~o ™ - z , - . " « > 

s . - v 3U bst a*e 1 tor subs* _u ■ 

semiconduct wear o de sendee ductor layer 35) by the rnethoo of &erry«ng out separation removal, 

m <-omer t was neote^d and ~> s 
invention is not limited to the above-mentioned embodiment, and is variously defermabie. For example, although 

23 was a i rto a simple structure where the semlc ductc /er < p ty? 
type was laminated by the upper and lower sides of the active layer 9, respectively, In the above-mentioned 
embodiment, this invention Is applicable regardless of the structure of a light-emitting pert. For example, make 
-h o - c * A N - :t ayer and a p type clad aye ^m dge structu* v c It 

gooo a so as a etw ^ . . v ^ ^ - >lc i U c '-'De goo^ " - o e , » t % 

stricture layer in the upper surface of the p type guide layer, and has not only profit waveguide moid structure 
such b it ref? set ve nde> v c eg tructure or both sides. 

[0074]The light-emitting part 20 of the semiconductor laser in each above-mentioned embodiment. It is an 
sxampie o c p ' gn f -em,ttn^ part for example ss rot necessa"\ to nave tne g^de loyc 'c 

10, and may be made to have a buffer layer which consists of a near nitride system Hi-V fallows compound 



crystal amorphously between the substrate 31 and the seed crystal section 33 in the semiconductor laser 
concerning a 2nd embodiment. Although laser was constituted by making the nitride semiconductor layer 3d into 
n side sort a at lever, ll may bs made to provide n side contact layer separately on the nitride semiconductor 
layer 35 In a 2nd embodiment 

ir'\o aoose ,?ft*-" re' 1 ^ > ^ - - -■ _ e • 

35 *»a 1 i \ ~>n\ ce made oa form the n.tr de semieo? duc*0' layer Sb v incut -emcvingthe insulate* 
layer 34 on the seed crystal section 33 (crystal part 33A). In that ease, penetration dislocation D ? is intercepted 

with th s d oresa^fiitiO" o v pa etratson "isLcuv icj . ,y v \c " v " 

prevented fherei < except 5 ■ pa net " on o s ocatior - - - fact hardly 

exists in the - < obtain the nitride systen - t 

C< f l t ~ ~C ^ f - v. < v vO i> V«u 

there is also pos grading ths cha oterist c of a semiconductor laser when growing up the nitride 

semiconductor layer 35 and the component of the Insulator layer 34 mixes as an impurity, choosing suitably is 
preferred. 

[QQ76]Aithcegh each above-mentioned embodiment explained the case where a nitride system group UmV 
semiconductor was formed by the MOGVD method, the growing re" * ^ * ^t ^ v 

In addition t Epita ! j j^m epitaxy > ~~ aw and MGVPE Meta O^an.o Vaoor 

Phase Epitaxy: organic metal vapor growth) — law. HVPE (hydride vapor phase epitaxy) — It can form with 
vapor phase growth, such as law. 

i00?7]Aithough begin the seed crystal layer 3 and the crystal part 33A, a contact layer and a guide layer are 
formed by GaN, a cladding layer is formed with an AIGaN mix crystal and the active layer was formed with the 
JnGaN mix crystal in each above-mentioned embodiment, It may be made to form these layers by other nitride 
<\ m p v\ . ' at least one sort m grci. II ts. and nitroge 

[0078]! i add Iti c 2 5 substrates 1 and 3? which consist of sapohlrg were used In 1st and 2nd 

5cdime? -! w * 1 f net only this but vvhat kind of construed;.:!, ir-cier-a may oe used. 

For example, Si, SiO, GaN, GaAs, MgALOg, UGa0 2 , etc. can be usee as a s 1 
it grow up with hydride vapor phase growth or haiide vapor phase growth on bases for growth, such as sapphire, 
a GaN board can be obtained by separating from the base for growth, and can be used as the nitride 
semiconductor layer 45 in a 3rd embodiment of the above, 
[007S] 

t ♦ < wiich was formed based on the seed crystal section according to 
' ' " t ( e < rt /» * *re mtr de 

semiconductor layer containing the meeting part formed in the field corresponding to a part. Since It had 
respectively two or mere light-emitting parts which have 3 current Injection region corresponding to the low 
^>Gv u v c x v v the rearrangement and defect in each light-emitting part can 

decrease, a st t t ;d efore, the luminous eff i - proved a 

high Increase in power can be attained. 

[0080] Since the electrode of the 1st conduction type was provided tm a per part < re Us -emitting pa-i 
«t e said Is 1 ctc.ontvpe ca ^ < 

[ identically j especially according to the semiconductor light emitting elet i aim 1 e 

light-emitting pares can da cbmlned with sufficient accuracy at once by simple methods, such as etching which 
used the electrode of the 1st conduction type as the mask. 
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[Brief Description of the Drawings] 

[Drawing lilt ss a figure showing the composition of the semiconductor laser concerning a 1st embodiment of 
this invention. 

(Drawing 2]it is the elements on anger scale of drawing !. 

- - - ,Jc*'« - -tjringmethud c***u. ;e- oo> e * >. - 

>,.wr - < c manufacturing proe? v go 

Drawsr s explaining the ma ig process f 

■> - ' *, >g . 6 Vl/tCM gP S<=S;> *0 '0-. « 

v n ,g the -a J^aetj i s? p ocr ss o 
sffuf-c sh composition the emiconducior laser concerning a 2nd embodiment of 

this invention. 

g 9]!t is lbs Irawing 8 

[Drawing 10]fc & a sections: view for- explaining ibe manufacturing metnod of the semiconductor laser of 

« i xpla r ing the manufa » 
[Drawing 12]!t is a sectional view for explaining the manufacturing process following u oa I • 
"Dv« ;C> . rr the manufacturing process 

[Drawing 14]ltisase 3 - w-': explaining the manufacturing process following drawbig 1 3. 
[Drawing «s » c g the manufacturing prccsas following drawing 14. 

"Craving I s% ^ ^ . a composition of the semiconductor laser concerning a 3rd embodiment of 

this invention. 

[Drawing \~ < - w ectrode wiring of the conventional semiconductor' laser,. 

[Description of Notations! , 

! . 31 [ Growt •> - aye> , ] — A substrate. 2 A buffer layer. 3 .A seed crystal layer. 4A 4B [ 

Seeder, * ^ * v. ^ - 3^ B — A crevice, 33a — The growth phase ~or sc \. s 33 

3.3A — a rysta m an i 3: 1 ™ alienation A part and 34 — nsu (rto - n a v, ^ c ~ : ^ 

rticond o <» 8 [ — An active layer, 10 / — The 2nd guide layer, 1 1 / — A p type clad layef 12 /' — p 
r, de oo* sol * ' '1 / — n lateral electrode, 15 / — An instating layer. D, D 2 / 

— Penetration dislocation. U / ~~ Meeting part ] — n side contact layer, 7 — A n type clad layer, 8 — The 1 st 
guide layer, § 
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